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(54) Control module of a tuner for a HAVI network 



(57) A tuner component module within a home net- 
work based on the HAVi standard, i.e. a tuner FCM, ac- 
cording to the present invention includes the functional- 
ity to provide the capability ot the tuner and/or to intro- 
duce the DVB/ DTV concepts of components and events 
to the HAVi network. In this context components could 
be audio, video or data streams associated with a serv- 
ice and events could e. g. be information for an electron- 



ic programming guide (EPG). The capability of a tuner 
in this context are all functions supported by the tuner. 
Therefore, a tuner FCM (1 ) according to the present in- 
vention includes at least one of the following APIs and 
the corresponding (data/signal) structures neccessary 
to have a proper functionality: GetltemComponentList 
API (2), GetEventList API (3), SelectltemComponent 
API (4), GetCurrentltem-Component API (5) and Get- 
Capability API (6). 



Tuner FCM 



Getltem- 
ComponentList 
API 

\ 


Getltem- 
EventList 
API 

I 


Selectltem- 
Component 
API 


GetCurrentltem- 
Component 
API 


GetCapability 
API 


V 3 ^3 ^4 ^ 5 ^ 6 



00 



in 



Fig. 1 



LU 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 051 028 A1 



Description 



25 



[0001] This invention relates to a tuner component module within a home network, in particular within a home network 
based on the HAVi standard, which Is adapted to support the access of transmitted items. A tuner controlled via a 
s network is accessed in a HAVi network via its tuner component module (FCM) which presents one or more application 
programming interfaces (APIs) to other elements within the home network. 

[0002] Within the HAVi specification, e.g. in the version HAVilOBnl of December 10, 1998, several APIs are defined 
for a tuner functional component module (tuner FCM). These APIs allow only a very simple control of a tuner device 
within the home network. Basically, the tuner device can only provide unnamed and unspecified lists of items, i.e. 
10 services or channels, which can be selected via the network. A selected item will then be received and distributed 
within the network by the tuner device. 

[0003] In the above identified version of the HAVi specification an item is referred to by a descriptive name thereof. 
The meaning of this value is dependent on the tuner. An item could e. g. be the channel number, the service name or 
the frequency for a certain service. Each item is uniquely identified by a predefined index number. A GetltemList API 
is returns a list of items and indexes available from the tuner. A Selectltern API allows the selection of an item which is 
identified by its index number and causes the output of said selected item by the tuner to a specified plug. Output in 
this sense means to append or remove the selected item to/from the data stream to this specified plug. A GetCurrentltem 
API returns a list of items and indexes currently being output to a specified plug and an ItemChanged API notifies a 
change in items of a specified plug. Furtheron, a tuner notification attribute itemSelection is defined which provides 
20 new settings of item selections on the tuner output plug. 

[0004] Therefore, the object of the present invention to provide a tuner component module providing an improved 
control of a tuner in the home network. This object is solved by a tuner component module according to claim 1 which 
has means to access at least one component and/or event transmitted within one item and/or to show its capability. 
[0005] Therefore, according to the present invention a tuner component module adapted to the HAVi standard, i.e. 
a tuner FCM, includes the functionality to provide its capability and/or to introduce the DVB/DTV concepts of compo- 
nents and events to the HAVi network. In this context components could be audio, video or data streams associated 
with a service and events could e. g. be information for an electronic programming guide (EPG). The capability of the 
tuner component module in this context are all supported functions. 

[0006] Preferred embodiments of the present invention are defined in the subclaims 2 to 11 which define APIs for 
30 the access of components and events as well as a structure providing the kind of an item, such as TV, radio or data. 
[0007] In the following a descriptive example of a tuner component module according to the present invention will 
be given. Such a tuner FCM can be realized in hardware as described in connection with the first preferred embodiment 
of the present invention shown in Fig. 1 or in software as described in connection with the second preferred embodiment 
of the present invention. 

35 [0008] To be able to specify an item besides its name or channel/frequency the tuner FCM 1 according to the first 
preferred embodiment of the present invention which is shown in Fig. 1 defines an item type additionally to the structure, 
the APIs, the events and notifications defined in a tuner FCM according to the above indicated version of the HAVi 
standard. Such a type could e.g. indicate that a certain item is used for an audio service, an audio/video service or a 
data service. Furtheron, a type ensemble can refer to a collection of items, generally meaning the complete multiplex 

40 or channel the receiver being tuned to. Such a categorisation of items allows a more specified access. 

[0009] Furtheron, the tuner component module 1 according to the present invention introduces the concepts of com- 
ponents and events known from DVB and DTV to HAVi. Therefore, it defines a component type that allows the definition 
of certain components within one item, such as a video component, an audio component, a subtitle component, a 
teletext component, or a data component. Of course, one item can comprise several components of one type. Addi- 

45 tionally an index is provided to uniquely identify a component. 

[0010] Both, components and events for a particular item available from the tuner, e. g. the item currently being 
output by the tuner, can be collected in a respective list which can be requested similar as the item list already specified 
within the above identified version of the HAVi specification. Therefore, the tuner FCM 1 according to the present 
invention includes a Getttem-ComponentList API 2 to collect and output a list of components and corresponding indexes 

so of a particular item available from the tuner and a GetltemEventList API 3 to collect and output a list of events carried 
by a particular item available from the tuner. 

[0011] Every component of an item can be selected with the help of its index via a SelectltemComponent API 4. A 
selected item component is then caused to be output by the tuner. Of cource, not only one component of one item can 
be selected at a time, but several can be selected simultaneously, as it would be the case of reception and distribution 
of a video stream as e.g. first component of an item 'ARC and a first audio stream as e.g. third component 'original 
language* corresponding to said video stream. The second component which is received by the tuner, but not distributed 
within the network, since it is not selected could e.g. be an audio stream of the 'german translation* corresponding to 
the video stream. 
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[0012] A GetCurrentitem API 5 returns a list of components and indexes of one or more item(s) currently being output 
by the tuner device to a specified plug. 

[0013] Furtheron, besides the possibility to access components of an item with the help of the component and/or 
index also the access of events wjtlp the help of ah event index is possible according to the present invention. In this 
case access includes not the selection of an event, since an event is used for information purposes only. Therefore, 
only a list of events carried by a particular item available from the tuner will be returned from the GetltemEventList API 
3 as described above. . 

[0014] A further advantage of the present invention is the provision of the tuner FCM capability which can be re- 
quested via a GetCapability API 6 and which is output in a list similar to e. g. the VCR FCM capability already defined 
in chapter 6.2 of the above identified version of the HAVi specification. 

[0015] In the following the tuner services, tuner data structures, tuner APIs, tuner events and tuner notification at- 
tributes are shown as they could be specified in chapter 6. 1 of a further version of the HAVi specification or in a software 
version of a tuner FCM according to a second preferred embodiment of the present invention. The tuner services, tuner 
data structures, tuner APIs and tuner notification attributes which are new in comparision with chapter 6.1 of the above 
identified version of the HAVi specification are indicated by a w -sign. 
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6.1 Tuner FCM 
6.1.1 Tuner Services 



Service 


Comm Locality Access 


Resv 


— 


Type 






Prot 


Tuner: : Getitem List 


M 


global 


all 




Tuner :GetJtemComponentList * 


M 


global 


all 




Tuner::GetitemEventList * 


M 


global 


all 




Tu n er: : S elect! tern 


M 


global 


alt 


yes 


Tuner :SelectJtemComponent * 


M 


global 


all 


yes 


Tuner: :GetOataList 


M 


global 


all 




Tuner :SelectData 


M 


global 


all 


yes 


Tuner :GetCurrentitem 


M 


global 


all 




Tuner: :GetCurrentJtemComponent * 


M 


global 


all 




Tuner: : GetC u rrentData 


M 


global 


all 




Tuner::GetCapability * 


M 


global 


all 




ItemChanged 


E 


global 


Tuner (all) 





6.1 .2 Tuner Data Structures 
ItemType enumerator* 

enum ItemType { 



ITEM_AVSERVICE , 
ITEM_AUDIOSERVICE , 
ITEM_DATASERVICE , 
I TEM_ENS EMBLE , 
ITEM_UNSPECIFIED, 



Itemlndex 

struct Itemlndex { 

ushort Index; 
ItemType itemType ; 

String Item; 

}; 



Element 

Index 



Description 

The number of the index to uniquely identify the Item below. 
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Categorization of item. There are three types of item defined for 
services. The type Ensemble can refer to a collection of items, 
generally meaning the complete multiplex or channel being 
tuned to. 

A descriptive name of the item. 



ItemlndexList 

typedef sequence<ltemlndex> ItemlndexList; 

ComponentTy pe enumerator * 

enum ComponentType{ COMPONENT_VIDEO, 

COMPONENT_AUDIO , 
COMPONENT_SUBTITLE , 
COMPONENT_TELETEXT , 
C OMP ONE NT__D ATA , 
COMPONENT_UNSPECIFIED, 

}; 

Componentlndex * 

struct Componentlndex { 

ushort Index; 

ComponentType componentType ; 

String Component; 



Description 

The number of the index to uniquely identify the Component 
below. 

Categorization of component 
A descriptive name of the component. 

ItemComponentlndexUst * 

typedef sequence<Component Index> I t emComponen t I ndexList ; 

Eventlndex* 

struct Eventlndex { 

ushort Index; 
String EventName ; 

DateTime S t ar tTime ; 

DateTime Duration; 
String EventDescr iption ; 



ItemType 



Item 



Element 

Index 

componentType 
Component 



EP 1 051 028 A1 



Element 

Index 

EventName 
StartTime 
EndTime 

EventDescription 



Description 

The number of the index to uniquely identify the Event below 
within the service. 

A descriptive name of the event. 

Start date & time of event 

End date & time of event 

Text containing extended description 



ItemEventlndexList * 

typedef sequence<EventIndex> ItemEventlndexList ; 



Datalndex 

struct Datalndex { 
ushort 
String 

}? 

Element 

Index 

Data 



Index; 
Data; 



Description 

The number of the index to uniquely identify the Data below. 

A descriptive name of the data, which can be the data name or 
the PID number and so on. 

The meaning of this value is dependent on the functional 
component (Tuner). 



DatalndexList 

typedef sequence<Data!ndex> DatalndexList; 



TunerCapability enumerator 

enum TunerCapability { 



CAP__Get 1 1 emC omponentL i s t , 
CAP_Get ItemEventLis tCurrent , 
CAP_GetItemEventListCurrentNext, 
CAP_GetI temEventListDay , 
CAP_GetItemEventListWeek, 
CAP_GetItemEventListAll , 
CAP_SelectItemComponent, 



TunerCapabilityList * 

typedef sequence<TunerCapability> TunerCapabilityList; 
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6.1.3 Tuner API 
Tuner: : Get Item List 

Prototype 

Status Tuner : :GetItemList( 
in uchar listNumber, 
out ItemlndexList itemlndexList ) 

Parameters 

■ listNumber • : Specifies the list number of the index list to be returned 

■ itemlndexList : A list of items and indexes. The definitions of this ItemlndexList 
list and the Itemlndex structure are described above. 

Description 

This API returns a list of items and indexes, in accordance with the ListNumber. These indexes within 
the list can be used when issuing the Tuner : : Select I tern API. 

The Tuner may hold several lists internally. The usage of lists is dependant on the Tuner. The example 
of listNumber and its relationships with the items are illustrated below. 

Ex 1 ) Item is used as (preset or preferred) channel number. 

The preset channel numbers are area (and/or broadcast system) dependant, and independent of the 
tuner. Thus, these numbers are the same between each tuner in the same area (and/or broadcast system). 

In most case, the preferred channel numbers are a collection of user preference items. Thus, these 
numbers may not be the same between each tuner. 



Tun«r typo 


Item format 


Meaning (example) 


all types 


character string 


.888" = 888 CH 


Ex2) Item is used as (preset or preferred) item name (service name). 


Tuner type 


Item format 


Meaning (example) 


all types 


Character string 


.BBC" = BBC service 


Ex3) Item is used as frequency. 


Tuner type 


Item format 


Meaning (example) 


Analog Audio 
(AM) 


Character string 


,1234"= 1234 kHz 


Analog Audio 
(FMl 


Character string 


,123.4" = 123.4 MHz 
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Ex4) item is used as VCH. i'_ 



Tuner typ« 


Item format 


Meaning (•xampl*) 


ATSC (US-D7V) 


Area(3digits) 


.001023004" = 




+ Major CH# (3digits) 


Area number : 1 




+ Minor CH# (3digits) 


Major CH#: 23 






Minor CH#: 4 



Error codes 

■ Tuner : : enot_supported - if the target device does not support the specified list number. 
Tuner: :Selectltem 

Prototype 

Status Tuner : : Select Item( 

in short index , in short plug, in short action) 

Parameters 

■ index : Specifies the index number of the item to be selected. 

■ plug : Number of plug to output the above item to. 

» action : Specifies the action to be carried out on the output signal. The following values 
can be set. 



Definition 

APPEND 

REPLACE 

REMOVE 

CLEAR 



Value and Meaning 

0x0000: Add (multiplex) the specified item to the 
output signal. 

0x0001: Remove all current items from the output 
and output the specified item. 
Remove the specified item from the output 



signal , 
0x0002 : 
signal . 
0x0003: 



Stop the output of all items on the 
specified plug. In this case, the Index parameter 
may be a NULL value. 



Description 

This API selects the items, which are identified by Index, and outputs (appends or removes, etc) it to 
the specified plug. 



Error codes 

Tuner : : ERE JECTED - if the REMOVE/REPLACE/CLEAR action is specified when the item is 
not present on the specified plug. 
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Tuner: :GetltemComponehtList * 

Prototype ' < 

Status Tuner: :GetItemComponentList ( 
in short itemlndex, 

out ItemComponentlndexList itemComponentlndexList ) 



Parameters 

itemlndex 

itemComponentlndexList 



: item index for which component info is required. 
: A list of item components and indexes. 
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Description 

An item may consist of several components, for example a video stream and several audio streams for 
multiple languages. This API returns a list of components comprising all components of a particular 
item available from the tuner. These indexes within the list can be used when issuing the 
Tuner : : Select I temComponent API. 



Tuner: :SelectltemComponent 
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Prototype 

Status Tuner: : SelectI temComponent ( 

in short itemlndex, in short itemComponentlndex, in short 

plug, 

in short action) 



Parameters 

itemlndex 
be selected 

it emComponent index 

plug 

action 

The following values can be set. 



: Specifies the index of the item for which the component is to 

: Specifies the index of the component to be selected 

: Number of plug to output the above item to. 

: Specifies the action to be carried out on the output signal. 



Definition 

APPEND 

REPLACE 
REMOVE 



Value and Meaning 

0x0000: Add (multiplex) the specified component to 
the output signal. 

0x0001: Remove all current components from the 
output signal, and output the specified item. 
0x0002: Remove the specified component from the 
output signal. 



so 



Description 

This API selects the item component identified by Index, and outputs (appends or removes, etc) it to 
the specified plug. The relevant item must already be selected. 
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Error codes 

Tuner: -.EREJECTED - if the REMOVE/REPLACE/CLEAR action is specified when the item is 
not present on the specified plug. 



Tuner: :GetltemEventList * 

enum Eventlnf oLevel{ 



'}; 



EV_CURRENT , 
EV_CURRENTNEXT , 
EV_TODAY , 
EV_WEEK , 
EV ALL, 



Prototype 

Status Tuner : :GetItemEventList ( 

in short itemlndex, in Eventlnf oLevel eventlnf oLevel , 
out ItemEventlndexList itemEventlndexList ) 



Parameters , 

itemlndex 
eventlnf oLevel 
itemlndex 
itemEventlndexList 



: service index for which event info is required. 
: amount of event information required, as defined above. 
: item index for which eVent info is required. Special reserved 
: A list of events and indexes. The definitions of this 
list and the itemE vent index structure are described above. 



Description 

This API returns a list of events (content items) carried by a particular item available from the tuner. 
These lists are for information only; no selection is possible on an event. 



Tuner: :GetDataList 

Prototype 

Status Tuner : :GetDataList( 

out DatalndexList datalndexList ) 

Parameters 

■ datalndexList : A list of data (such as PID) and indexes. The definitions of this 

DatalndexList list and the Datalndex structure are described above. 

Description 

This API returns a list of data (strings - such as a data name or PED number) and indexes. These 
indexes within the list can be used when issuing the Tuner: : SelectData API. 



Tuner: : SelectData 



Prototype 

Status Tuner : : SelectData ( 

in ushort index, in short plug, 
in short action, in short flow) 



10 



EP 1 051 028 A1 



Parameters 

index : Specifies the index number of the data to be selected 

plug : Number of plug to output the above data to. 

action : Specifies the action to be cany out on the output signal. The values allowed are 

the same as for the Selectltem API 

flow : How the data should be transmitted The following values can be set. 



Definition 

SEND_ONCE 
SEND_NEW 
SEND ALL 



Value and Meaning 

0x0000: send the data once. 

0x0001: send each new version of the data. 
0x0002: send all occurrences 



Description 

This API selects the data (such as NIT or PMT), which is identified by index, and outputs (append or 
remove, etc.) it to the specified plug. The Flow parameter specifies the output method 

Error codes 

Tuner : : E REJECTED if the REMOVE/REPLACE/CLEAR action is specified when the data is not 
present on the specified plug. 

i 

Tuner: :GetCurrentltem 

Prototype 

Status Tuner: :GetCurrentItem( 

in short plug, out ItemlndexList currentltemList ) 

Parameters 

■ plug : The number of the plug to return the current output of. 

• currentltemList : A list of items and indexes currently being output. The definitions of 
this ItemlndexList list and the Itemlndex structure are described above. 

Description 

This API returns a list of items and indexes, cuirently being output to the specified plug. 

Tuner::GetCurrent1temComponent * 
Prototype 

Status Tuner: :GetCurrentItemComponent( 

in short plug, in short itemlndex, 

out ItemComponentlndexList currentltemComponentList ) 
Parameters 

■ plug : The number of the plug for which to return the current output. 

■ itemlndex : The number of the item for which to return the current components. 

■ currentltemComponentList : A list of items and indexes currently being output. The 
definitions of this ItemComponentlndexList list and the ItemComponentlndex structure are 
described above. 
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Description , 

This API returns a list of compohents and indexes of the item currently being output to the specified 
plug. 

i 

Tuner: :GetCurrentData 

Prototype 

Status Tuner : : GetCurrentData ( 

in short plug, out DatalndexList currentDataList ) 

Parameters 

• plug : The number of the plug to return the current data output of 

■ currentDataList : A list of data and indexes currently being output The definitions of this 
itemDataList list and the Datalndex structure are described above. 

Description 

This API returns a list of data and indexes, currently being output to the specified plug. 

Tuner::GetCapability * 

Prototype 

Status Tuner: :GetCapability ( 

out TunerCapabilityList capabilityList) ; 

Parameters 

■ capabilityList : A list of capabilities supported by the Tuner Functional Component 
Module. The definitions of this TunerCapabilityList list and the TunerCap ability 
enumerator are described above. 

Description 

This API returns the capabilities of the Tuner Functional Component Module. 

6,1.4 Tuner Events 

ItemChanged 

Prototype 

void ItemChanged ( 

in short plug, 

in ItemlndexList currentltemList ) 
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Parameters ,., 

■ plug : The number of the plug, which notification of changes in its output are to be given. 

■ current it emList i : A list of items and indexes currently being output (after a change 
occurs). The definitions of this ItemindexList list and the itemlndex structure are described 
above. 

Description 

This API notifies a change in items of a plug indicated by the plug parameter. 

6.1 .5 Tuner Notification Attributes 
Tuner::rtemSelection 
Attribute 

struct {short, ItemindexList} itemSelection 
Description 

New settings of item selections on outputplug. Only useful with comparator ANY. 

Tuner: ritemComponentSelection * 
Attribute 

struct {short, short itemlndex, ItemComponentlndexList} 
itemComponentSelection 

Description 

New settings of item component selections on outputplug. Only useful with 
comparator ANY. 



Tuner: :data Selection 



Attribute 

struct {short, DatalndexList} dataSelection 
Description 

New settings of data selections on outputplug. Only useful with comparator any. 



Claims 

1. Tuner component module (1) within a home network based on the HAVi standard adapted to support the access 
of transmitted items, characterized by 

means to access at least one component and/or event transmitted within one item and/or to show the capa- 
bility of a connected tuner. 

2. Tuner component module according to claim 1 , characterized in that said means allows the generation of a list 
of components comprising all components of a particular item available from the tuner. 
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3. Tuner component module according to dlaim 2, characterized in that said means contains a GetltemCompo- 
nentList API (2). 

4. Tuner component module according to claim 2 or 3, characterized in that said means allows the generation of a 
list of components and indexes of an item currently being output by the tuner. 

5. Tuner component module according to claim 4, characterized in that said means contains a GetCurrentltem- 
Component API (5). 

6. Tuner component module according to anyone of claims 1 to 5, characterized in that said means allows to select 
an item component and causes the output of said selected item component by the tuner. 

7. Tuner component module according to claim 6, characterized in that said means contains a SelectltemCompo- 
nent API (4). 

8. Tuner component module according to anyone of claims 1 to 7, characterized in that said means allows the 
generation of a list of events carried by a particular item available from the tuner. 

9. Tuner component module according to claim 8, characterized in that said means contains a GetKemEventList 
API (3). 

10. Tuner component module according to anyone of claims 1 to 9, characterized in that said means contains a 
GetCapability API (6). 

11. Tuner component module according to anyone of claims 1 to 10, characterized in that an item can be specified 
by its type. 
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